The power and influence in some Youden squares and secret sharing by Fitina, Lakoa et al.
University of Wollongong 
Research Online 
Faculty of Informatics - Papers (Archive) Faculty of Engineering and Information Sciences 
1-1-2007 
The power and influence in some Youden squares and secret sharing 
Lakoa Fitina 
University of Wollongong 
Kenneth G. Russell 
University of Wollongong, kerussell@csu.edu.au 
Jennifer Seberry 
University of Wollongong, jennie@uow.edu.au 
Follow this and additional works at: https://ro.uow.edu.au/infopapers 
 Part of the Physical Sciences and Mathematics Commons 
Recommended Citation 
Fitina, Lakoa; Russell, Kenneth G.; and Seberry, Jennifer: The power and influence in some Youden 
squares and secret sharing 2007. 
https://ro.uow.edu.au/infopapers/592 
Research Online is the open access institutional repository for the University of Wollongong. For further information 
contact the UOW Library: research-pubs@uow.edu.au 
The power and influence in some Youden squares and secret sharing 
Abstract 
We investigate subsets of critical sets of some Youden squares in the context of secret sharing schemes. 
A subset C of a Youden square is called a critical set, if C can be uniquely completed to a Youden square 
but any subset of C cannot does not have a unique completion to a Youden square. That part of a Youden 
square Y which is inaccessible to subsets of a critical set C of Y, called the strongbox of C, may be 
thought to contain secret information. We study the size of the secret. Seberry and Street have shown 
how strongboxes may be used in hierarchical and compartmentalized secret sharing schemes. 
Keywords 
Youden square, critical set, influence, power, secret sharing, hierarchical access schemes, 
compartmentalized access schemes, strongbox. 
Disciplines 
Physical Sciences and Mathematics 
Publication Details 
Fitina, L., Russell, K. & Seberry, J. R. (2007). The power and influence in some youden squares and secret 
sharing. Utilitas Mathematica, 73 143-157. 
This journal article is available at Research Online: https://ro.uow.edu.au/infopapers/592 
 
	! "$#%&'
)(*+,-./021+345
687:9<;=73>@?BAC?EDF7HGFIKJLDFDMJNACOQPSRTFUVUVJLWXW87:DFYQZ=JLDMDF?B[\JN]^_JL`aJN]V]Vb
c JLDdAV]CJ[e;:] c ;=f&gMTMACJN]^_JLhLTM]C?BAibjRJLUVJ7k]ChlO
^HhmOF;d;=Wn;:[0oQ7pACOFJNf!7pAC?XhLUqsrgFgMWX?EJLYQ^_Am7kAC?XUtAC?EhNU
7:DFY
^HhmOF;d;=Wn;:[@utvwq c ;=f&gFTHACJN]^_hL?XJLDFhLJ
xDF?Xy<Jl]CUV?XAibz;:[4{;:WXWE;:DF|:;=DF|
}
^_{~:=~:~
rTFUtAV]m7pWX?7
z@LLk=
{'J
?XD_y<JLUtAC?X|<7kACJUVTM`FUVJNACU2;p[0hN]C?BAC?EhL7:WUVJlACU;p[0UV;=f&J
;=TFYMJLDzUCdT7p]CJNU?XD
ACOMJ)hL;:D_ACJlHA-;p[aUVJLhN]CJNAUVO7k]C?XDF|KUVhmOFJLf&JLUL@rUVTF`MUVJNA0!;:[n7;=TFYMJLDUCdT7p]CJ
?XUKh7pWXWEJLY7jhN]C?BAC?Xh7pWUVJNAG8?B[)h7pD'`aJ3TMDF?EdTFJLWBbhL;:f&gFWXJNACJYAC;Q7!/;:TYHJLD
UCdTF7p]CJ`FTHA-7:DdbUVTF`MUVJNA-;:[azh7:DMDF;pA/YH;dJLU-DF;:A-OF7ky=J7TFDM?E_TMJhL;=f&gMWXJNAC?X;=D
AC;,7;=TYHJLD*UCdTF7p]CJ=
v)OF7pAg7k]VA;p[7,/;:TYMJNDQUCdT7p]CJK2OF?XhlO*?EU?XD7:hNhLJLUVUV?X`FWXJAC;&UVTF`FUVJlACU
;p[47hN]C?BAC?Xh7:WnUVJNA);p[@&GHh7:WXWXJY!ACOFJUtAV]C;:DF|:`a;k!;p[4GHf!7Lb&`aJACOM;=TM|=OdA/AC;
hN;=DdAm7:?XDQUVJLhl]CJNA?EDH[\;p]Cf!7pAC?X;=Dn{'JKUtACTYHb!ACOMJ
UV?XLJ;:[4ACOFJUVJLhN]CJNA)^HJL`aJl]V]Vb
7pDYj^_AV]CJLJlA2O7y<J
UVOM;k2DjOF;UtAV]C;=DM|=`a;HJLU2f!7b!`aJTFUVJYz?EDjOF?XJN]m7k]ChlOM?EhL7:W
7pDYzhL;=f&gF7p]VACf&JLDdAm7:WX?XLJYzUVJLhN]CJNAUVOF7p]C?XDF|3UVhmOFJNf&JLUL
3p3H L¡£¢/¤_¥n¡z¦£§£ L¤H¢l:¢:¨@©2Hªn¡a:¥j¢N«Fªn¤_ NH¬d­k N®¯l®\­p¤_°a¢lk¯=¬d®¥a±8ª£p¥n­pH¬_¦dp =¬<¢l:­p lp¯
¢l§n¤_ N®¥n²n¬K§£®ep L¤_ L­L§£®\­p¤_°¤M­p­p:¢N¢³¢N­L§£p´Q:¢:¬­kM´Q¦n¤_ l¯l´Qp¥F¯L¤_°e®µ::¡¶¤H­:­k=¢l¢¢l­L§£:´Q:¢:¬
¢m¯l NH¥£²M·8<¸4¹
º»½¼'¼ ª£·a¾C:­k¯,¿°e¤M¢l¢l®À8­p¤_¯l®eH¥0¨Á2 N®e´Q¤H lÂFÃ_QÄ=Å£¬ÂMÃ_&ÆMÆ£Ç ¼ :­pH¥n¡n¤_ N³ÅMÈHÉÄ<È
Ä
  	
	
£M K¯l§n ª£°e°¡apÀn¥£®¯l®eH¥+2¤! "$#&%')(* !! N : K¯l§£z l=¤H¡a: K¯lMª£ H¯l§£: 
¤_ l¯l®\­k°e,+ È- ¹/.: lK®¯2K®e°°£·¢lª10­k®ep¥F¯¯l!¢N¤<3¯l§n¤_¯¤2! "3#&%')(* 54 ®\¢¤687:9
¤_ N L¤<H¬aK§£: ljÃ<;=6?>@9¬n:¤M­L§)K§£M¢lz­pp°e°e¢­pH¥F¯N¤H®¥+¤H¥ABDC& FE&GH  NH´.¯l§£j¢mp¯
IKJMLMÄNLÃ1Ne¹k¹p¹&NO9PMÇ0=¤H­L§Q &RS &T &"GU4.®e¢,¡ap¥n_¯l=¡+·+¤¯N l®e¦£°eWVDXYN[Z8ÇO\^]¬4K§£®\­L§
®e¥n¡a®\­p¤d¯N:¢¯N§n¤d¯K¯N§£&H·a¾C=­¯5\°e®=¢K¤d¯¦M¢l®E¯N®M¥_VDXYN[Z`])/4¹
º E(bacG[aDEY'R/#& &G5dw)
¤©2Mªn¡a:¥½¢N«Mª8¤_ N4.®e¢&¤'¢mªn·n¢mp¯,U4$K®E¯N§+¯N§£Q¦£ lM¦8: m¯C
¯l§8¤d¯H4%®\¢¯N§£M¥£°e36e7e9*©2Mªn¡ap¥¢l«Fªn¤H l,­kH¥F¯L¤_®e¥£®¥n²,d¬¤H¥n¡¥£j¦£ NH¦p 
¢mª£·8¢mp¯
)d §n¤M¢¯l§£®\¢K¦£ NH¦p l¯CH¹
¼ =­k Nk¯2¢m§8¤_ N®¥£²,®\¢­kH¥8­kp N¥£=¡!K®¯l§*¯l§£K¦n lM·£°:´ )@¡a®e¢m¯l N®e·£ªa¯l®e¥£²!¤3¢l:­k Nk¯¤_´QM¥£²
¤3²H NHªn¦j¦n¤H m¯N®e­p®¦8¤d¯l®e¥£²3®e¥n¡a®gfF®\¡aªn¤H°e¢:¬HM 2p¥F¯N®E¯N®=¢p¬F¢m,¯l§8¤d¯M¥£°j¦£ NhV¡a:¢l®²M¥n¤d¯N:¡
­kM°°e:­k¯l®eH¥n¢2)@®¥n¡£®Sf®\¡aªn¤_°\¢¤H lK¤H·£°
¯N! N:­k N:¤_¯l¯l§n¢m=­k Nk¯2·j­pH°e°=­¯N®SfMp°ej­kM´eh
·£®e¥£®e¥£²Q¯l§£:® i#*j'(* #-¯N§£!¢m=­k Nk¯=¹
k
§£K=¤_ N°®e:¢m¯2¤_¥n¡j¯l§n´QM¢m¯2K®e¡a:°*¢C¯Nªn¡a®e:¡*¯C¦K)4¢m=­k Nk¯¢l§n¤_ N®¥n²3¢N­L§£:´*=¢¤_ N
­p¤H°°e:¡VDlbNOmn]ohYGpj`(* #*jqRg#&EYjq &T #¹srV¥ ¯N§£:¢l³¢N­L§£p´Q=¢3¯l§£_'EYEY b#Y##bGt(bE&Gt1(F vu½¤
¢l¦8=­k®À8­p¤_¯l®eH¥'))K§£®e­L§­pH°e°=­¯l®eH¥8¢
)¦8¤_ l¯l®\­k®e¦n¤_¥F¯N¢K¤H l&¤Hªa¯l§£M l®eµp=¡¯N l=­k N:¤_¯l
¯l§n¢l:­p lp¯eu ­pH´Q¦£ N®e¢l:¢Q¤_°e°
¯l§n'¦M¢N¢l®·£°eloh :°:´Qp¥F¯Q¢lª£·n¢lk¯L¢¢m:°=­¯N:¡w  lM´ ¤
m^htp°ep´Qp¥F¯¢mp¯:¹
rV¥½¤_VplbN*mn]oh ¯l§£ N:¢l§£M°e¡+¢N­L§£:´*M¬@:¤H­L§ )2¯N§£m ¦n¤_ l¯l®\­k®e¦n¤_¥F¯L¢§£M°e¡n¢,¢lH´Q3#Oj'(* #
)
¯N§£¢m=­k Nk¯=¹Wk
§£¦8¤_ L¤_´Qk¯Np ,le;xm ®e¢j­p¤H°°e:¡½¯l§nGcj1(* #OjRSfd¤_°eª£H¹ º  ª£¥1h
¡£¤H´*:¥F¯N¤_°/¦£ NH¦p l¯C¤VplbN*mn]oh ¯l§£ N:¢l§£M°e¡+¢N­L§£:´*z®e¢¯l§n¤_¯¯N§£j¢l:­p lp¯,­:¤_¥H¥n°
·* N:­p l=¤d¯N:¡+®S¤_¯&°=¤H¢m¯:l,¢m§n¤H l:§£H°\¡a: N¢,­kM´z·£®e¥£*¯l§£:® &¢l§n¤_ N:¢:¬4·£ªa¯!°e:¢N¢¯l§n¤H¥
lz¢l§n¤_ Np§nH°\¡ap L¢j­:¤_¥£¥n_¯Q l=­k N:¤d¯N¯N§£¢m=­k Nk¯:¹Ak
§ns ¤M­¯*¯l§n¤_¯Q¯l§£yH:w­p¤H¥·
 N:­kfMp N:¡Q  NH´ ¯l§£ ­kM´z·£®e¥£=¡s¢m§8¤_ N:¢z¤_¥loht¢l®eµp:¡ ¢mª£·8¢mp¯®\¢¤¦£ lM¦8: m¯C
K§£®\­L§´¤)yM:¢¯N§£ N:¢l§£H°\¡¢N­L§£p´Q:¢zfH: l*ªn¢l ª£°@®e¥yH:*´¤H¥n¤_²Mp´Qp¥F¯:¹/k
§£ N:¢l§£H°\¡
¢N­L§£p´Q:¢¯lM°: N¤_¯l¯l§£3®e¥{fd¤H°®\¡£¤d¯N®M¥)ª£¦³¯Nm<|?l¢m§n¤H l=¢	u*¯l§£&¢l:­p lp¯­p¤H¥¢m¯l®e°°
· N:­p l=¤d¯N:¡:  NH´ ¯l§n Np´¤H®¥£®e¥£²®¥F¯N¤M­¯¢m§8¤_ N:¢:¹ » M l­kH´Q¦£°ek¸z¢l:­p lp¯/¢l§n¤_ N®e¥£²
¢N­L§£p´Q:¢2®¥n­p°ª8¡aK¯l§n:j`aD &(*'(FEFj1aDEF')RM¤H¥n¡?EF)T5}'(bG[T< "Go')R~aS F¢l­L§np´Q:¢:¬HK§£®\­L§¤_ N
¡a=¢l­p l®e·8=¡ ®e¥,§£a¡aF¢m® ¬2Á2®ep¦£ Nµp`y ¤_¥8¡ ¼ ¤ ¤f®Sho¤_®e¥£®i+ Â-¤H¥n¡  N p Np¥8­k:¢*­k®¯l=¡
¯l§np Np®e¥0¹wrV¥S¤§£®: N¤H N­L§n®e­:¤_°¢N­L§£:´*M¬2¯N§£¢m§n¤H l:§£H°\¡a: N¢*¤_ N¡a®gf®e¡£:¡ ®¥F¯l¯C
H ´QH N&°fHp°\¢?tac"U &"EY `¹Hk
§£j°dp ¯l§£j°fHp°-)2®e¥a±nª£:¥n­kM¬n¯N§£z²M l=¤d¯l: 
¯l§n¥Fªn´z·p )3¢m§8¤_ Np§£M°e¡a: N¢*K§£ ´jªn¢C¯­pFM¦8: N¤_¯l¯lw­pH´Q¦£°ek¯l'¯N§£+¢m=­k Nk¯=¹
rV¥ ¤­kH´Q¦n¤H m¯N´Qp¥F¯N¤H°®eµp=¡½¢N­L§£p´QM¬4¯l§£¢l§n¤H l:§£H°\¡ap L¢3¤_ N¡a®Sf®\¡a:¡®e¥F¯l'¯CM 
Ã
´QH Nz´jªa¯lªn¤H°°ek¸£­p°ªn¢l®gfHj¤H¥n¡p¸§8¤_ªn¢m¯l®gfH*­kH´Q¦n¤H m¯N´Qp¥F¯N¢:¹:k
§n*¢l§n¤_ Np§nH°\¡ap L¢
K®¯l§£®e¥¤,­pH´Q¦n¤H m¯N´*:¥F¯/´jªn¢C¯­pH¦p L¤d¯l¯l&­pH´Q¦£°ek¯l¯N§£p®e ¢l§n¤_ Nn¯N§£¢m=­k Nk¯=¹
k
§£p¥F¯l®e l,¢m=­k Nk¯­:¤_¥£¥n_¯·ªn¥£®e«Fª£:°­pH´Q¦£°ek¯l=¡ª£¥F¯l®e°4¢mM´Q V M ¦p N§n¤_¦8¢¤_°e°c]
­kM´Q¦n¤_ l¯l´Qp¥F¯L¢K­kH¥F¯N l®e·£ªa¯N¯N§£p®e ¢l§n¤_ N:¢:¹
 	

	

/®E¸¤j©2Hªn¡a:¥¢l«Fªn¤H l,4¹-k¯ d½·!¤Q­k N®E¯N®e­:¤_°0¢lk¯/4¤_¥8¡°ek¯$·!¤Q¢mª£·8¢mp¯
)	d¹ik
§£,} z &() ®¥d ®\¢¯l§£*¥ª£´z·p ,)¡a®\¢m¯l®e¥n­¯,©2Hªn¡£p¥ ¢N«Fªn¤_ N:¢¯l§n¤_¯
d!" ­p¤H¥·³­pH´Q¦£°ek¯l=¡¯l8¹sk
§£?"^ b#bG$# V%?NOdn]3)$ ®¥2d ®e¢&¯l§£ªn¥£®M¥ )
d&!' ¤H¥n¡¯N§£!¢lk¯K¯l§8¤d¯·&ª£¥£®\«Mªnp°e³­kM´*¦n°p¯l:¡s  NH´Md(!'¹
)¤_°\¢mK´¤yH2­kM l N:¢l¦H¥n¡a®e¥£² &RS T< &"G0¡apÀn¥£®¯l®eH¥n¢0¯lK¯N§£H#& G4¡apÀn¥£®¯l®eH¥n¢¤_·fHM¨
£M /¤H¥+*(,sd)¬<¯N§£z}q-z ( V  l=¢m¦-¹{"^ b#bG*]-)n¯l§£, Rg T< "G.*3®e¥d¬d®\¢n¾Cª8¢C¯)¯l§n } z &(
V  N:¢l¦0¹{" #bG*]4a¯l§£
¢m®e¥£²M°p¯lH¥j¢mp¯zL/*P®e¥d¹VDk
§£=¢m¡akÀn¥n®E¯N®M¥n¢/:¢N¢m:¥M¯N®e¤H°°e3¤_°e°d
ªn¢
¯NQH´Q®E¯K¯N§£!¢lk¯K·£ L¤H­k=¢p¬a®e¥'¯l§£!­:¤H¢lK§np N¯N§£!¢lk¯®\¢K¤¢m®e¥£²H°ek¯NH¥0¹ ]
É M l&¡apÀn¥£®e¥£²ac" "^EY &°ek¯ªn¢
´¤)yM,¯l§£&M·n¢m: *fd¤_¯l®eH¥¯N§n¤d¯=¨
0132426587:9<;$ a # '#bB#& G =; 'sE(bacG[aDEY'R#& &Gd =; 'A! " #&%')(* 54 Gcj "
# V>?N dn]'?A@BDCFE # V>GNOdn]IH
)'¡apÀn¥£³¯l§£$#& GKJ ac" &"EY V H ¾Cªn¢C¯ac" &"EY ]!¤ ¢lk¯LNM dS¯l½·8¯l§n
¥ª£´z·p  O
V>?N dn]zJQP 4R!S# V>?N dn]TPUH
k
§n¤_¯®\¢p¬¯N§£&¢mp¯Oht®¥£±nª£p¥8­k3)..®\¢¯N§£3¥ª£´z·p 
))­k:°°\¢®¥4 K§n®e­L§­p¤H¥£¥£_¯
·
Àn°e°=¡!®SV ®\¢- Np´QfM:¡:  NH´ d¹nrV¥&¯N§£­:¤H¢lH¨	%®e¢/¤¢l®¥n²H°ek¯lM¥<L/*Pp¸¯lp¥8¡&¯l§n
¡apÀn¥£®¯l®eH¥&®e¥3¯l§£¢N¤_´Q2
¤<¤M¢^ H 0¥n:¢m¯¤_¥n¡3¦dp =¬:¢l
¯l§n¤_¯
O
V LW*P!N dn]	J O V%*N dn]¹
º °\¢ln¬¯l§n3 RS &T< "G>J ac"U &"EY X.®e¢¡akÀn¥n:¡¯lQ·3¯l§£&¥ª£´j·8: 
Y V%?NOd] JQP 4R![ZBDCFE # V>GNOdn]TPUH
k
§n¤_¯,®\¢p¬0¯l§£*p°ep´Qp¥F¯*h ®e¥a±nª£:¥n­kQ®\¢¯l§£Q¥ª£´z·p 3ª£¥aÀn°e°e:¡½p¥F¯l N®=¢,¥£_¯3®¥½¯l§n
ª£¥£®eH¥-¯l§n&¥£:¢m¯N¢K-¯N§£&p°ep´Qp¥F¯L¢K)¯l§£!¢lk¯=¹
\
¼ ®e¥n­k # V>?N dn]'? @BDCFE # V>GNOdn] ? ZBDCFE # V>GNOd]
®¯H H°e°d¢¯N§n¤d¯=¨
01324265  )(   (#bB#& GS =; 'sE(bacG[aDEY'Rn# &Gd=;' ) &"#&%')(* 54	
Y V%?NOdn];
O
V%N dn]IH

 13245R7nH ¤H¥F³²H®gfHp¥'p°ep´Q:¥M¯* ,sd¬
Y V>*N dn] J
O
V L/*P!NOd] J O V%*N dn] H
k
§n¤_¯®e¢:¬£¯N§£!p°ep´Q:¥M¯*h ®e¥a±nªnp¥n­p&)¤_¥p°ep´Q:¥M¯)¤­p l®¯l®\­p¤H°-¢lk¯®\¢:«Fªn¤H°4¯l®¯N¢
¢lk¯Oht®e¥a±nª£:¥n­kM¹
º ¢mª£·8¢mp¯ )¤­p l®¯l®\­p¤H°¢lk¯d®\¢/¢N¤_®\¡3¯N§n¤fM	} (<; YE&G ac" "^EF -®S # V N dn] Mwd)¬
¤_¥8¡¢lªn­L§¤Q¢mp¯ ®\¢­:¤_°e°=¡¤ } (<; YE&G¢lk¯:¹
)¥£d¶¡a®e l=­¯Hª£ ¤d¯m¯Np¥F¯l®eH¥¯l!¦n¤H m¯N®e­pª£°\¤_ ¢lª£·n¢lk¯L¢2-¤z­k N®¯l®\­p¤_°¢mp¯Uy¥£dK¥¤M¢
 ht·8<¸a:¢:¬K§£®\­L§'&¡akÀ8¥£&¥£d&¹
£M 3:¤H­L§½®¥F¯Np²H:   ¢mªn­L§ ¯l§n¤_¯Ä;  ; P dPX¬4¯N§£  JOBF*)
¤­p l®¯l®\­p¤H°/¢lk¯idw)¤
©2Hª8¡ap¥¢N«Mª8¤_ Ni4¬£®e¢K¯l§n¤_¯¦n¤_ l¯K)	4 ¯l§n¤_¯­p¤_¥n¥£_¯K·!ª£¥£®\«Fª£p°e³­kM´Q¦£°p¯l=¡·
¤_¥?V P dPb|  ]ohV¢lª£·n¢lk¯d¹ º °e¢ln¬F¯N§£ #bG[(*"!BY¤z­p l®¯l®\­p¤H°¢lk¯Ud)¤!©2Hªn¡a:¥
¢N«Mª8¤_ NU4®e¢/¯N§n¤d¯)¦n¤_ l¯))4 ¯l§8¤d¯2­p¤H¥£¥£_¯)·ªn¥£®e«Fª£:°!­pH´Q¦£°ek¯N:¡j·F3')"¢mª£·8¢mp¯
)d¹k
§£  JOBY
­p¤_¥*·¢m§£dK¥j¯l3§n¤fM¯N§£  H°e°edK®¥£²3¡apÀn¥£®e¥£²&¦£ NH¦p l¯CH¬dK§£®\­L§
²H®gfH=¢ª8¢,¤ªn¢l ª£°¡apÀn¥£®e¥£²'¦£ lM¦8: m¯CW M ¯N§£W#bGt(*)"{BY /¢l®¥8­k*®E¯,¯lª£ N¥n¢,Hª£¯¯N
­kM®¥8­k®\¡a3K®E¯N§¯N§£ÄFJOBYH¹
01324265 9<;zdQa #i'<E&(bacG[aDEF')R^#& GU;,'_! "W#&%')(* H4 ')"*Ä,;  ; P dPGpjq &"
 J ·8<¸ Vcdn] J 4 ! Z
 "!
#  # $&%
# V N dn]IH
')(  ("** 5+-,R7/.^jq #YG[(*)"{BFQ;'AE&(bacGtaDEY'Rv#& Gvd =;' ! " #%&'(F 4 a #
a0 &"_B
ÄJ ·8<¸ Vcdn] J@4 !&Z
1 C ! # V2)N dn]IH
3
   ( ( ¿°=¤_ N°®S  ? ? d¬)¯l§np¥ # VNOd]	Q# V N dn]k¹_k
§ªn¢j® jÄ ;

 ;@l5; P dP¯N§£p¥ 
 ht·8<¸ Vcdn]?@loh ·<¸ Vcdn]¹ ¼ ®e¥n­p!¯l§nj¢m¯l NH¥£²M·8<¸³/d´jªn¢C¯,·8j¤
¢lª£·n¢lk¯¤_¥ 
 ht·8<¸)/d¬n¯N§£z¢m¯l NH¥£²M·8<¸'®e¢¤¢lª£·n¢lk¯¯l§£Äht·8<¸')/d¹Éª£¯
¢l®¥n­p
¯l§£&Ä&h ·<¸zd'®e¢2­pH¥F¯N¤H®¥n:¡*®¥¤H¥F 
 ht·<¸j)d³®¯´zª8¢C¯¤H°e¢l3·8­pH¥F¯N¤H®¥n:¡
®e¥¯N§£!¢m¯l NH¥£²M·8<¸nd¹ k
§ªn¢¯l§£!¢m¯l NH¥n²H·<¸®e¢
¦£ N:­p®e¢lp°e¯N§£Äht·8<¸4¹ 
')(  ("** 5+-,  9<; d2a #H'E&(bacG[aDEF')R1#& G/=;H'? &"#&%')(* 4K')"!Ä:; 
 ;l; P d P
Gpjq &" P 
 J ·<¸^Vpd]DP1; P lIJ ·<¸^Vpdn]TPUH
£M ¤_¥ k¸£¤_´Q¦£°e­kM¥n¢l®e¡a: *¯l§£­k N®¯l®\­p¤_°¢lk¯¤_¯Q°e ¯·p°ed ¯l§n©2Hªn¡a:¥
¢N«Mª8¤_ N,¤_¯ l®e²H§F¯K·8:°d&¨
Ä Ã
Ã \\ 3
­pH´Q¦£°ek¯l=¢
¯l
Ä Ã \ 3 È
Ã \ 3 È Ä
3 È Ä Ã \
È Ä Ã \ 3
k
§£*p°ep´Qp¥F¯L¢eVmÄNLÃaÇNÃ!]¤H¥n¡wV3N 38Ç \ ]=¤H­L§+§n¤fMj¤H¥QV :°:´Qp¥F¯Oh ]V®e¥a±nª£:¥n­kQÄ \ ¹
k
§£:® K¥£=¢C¯L¢¤_ N
Ä
Ã
3 \
È \ 3
¤_¥n¡
Ä Ã È
Ã Ä\
3
 N:¢l¦8=­¯l®gfH:°M¹	k
§£&ª£¥£®eH¥')/¯l§£&¥n:¢m¯N¢
)¯l§£&:°:´Qp¥F¯N¢VmÄNLÃaÇNÃ!]¤H¥n¡2V 3N 3nÇ \ ]®e¢
Ä Ã È
Ã Ä
3 \
È \ 3
k
§ªn¢¯l§n&p°ep´Qp¥F¯Oht®e¥a±nª£:¥n­k&UL`VCÄNLÃaÇLÃ]bNV 3N 3nÇ \ ]bP®e¢3Ä=Å£¹
É³­kM¥F¯l L¤H¢m¯:¬¯l§n!¢mª£·8¢mp¯:L`VCÄ!N ÃaÇLÃ]NV 3N 38Ç \ ]bP§n¤M¢
¥£:¢m¯
È
Ä
Ã \
3
¤_¥8¡¢l*¯l§£!¢lk¯§n¤M¢K¤Q¢mp¯Oht®¥a±8ª£p¥n­pÄ:ÂnÇF´QM l:fHp =¬F®E¯®\¢K¦p * :­¯=¹
k
§£Qp°ep´Q:¥M¯L¢VCÄN:ÄHÇ:Ä]¬ V3NLÈaÇ 3`]¬	ViÃqNpÄMÇNÃ]¤_¥8¡wV \ N È£Ç \ ]§n¤fMz®e¥a±nª£:¥n­kÄ \ ¬Ä \ ¬
Ä=Ã£¬£¤_¥n¡½Ä=Ãj N:¢l¦8=­¯N®SfMp°eH¹	k
§£p®e K¥£=¢C¯L¢¤_ NH¨
 
 
  
   
   
  


     

 
  
 
     
k
§£&ª£¥n®M¥¯N§£&¥£:¢m¯N¢
¯N§£!¢l®E¸³:°:´Qp¥F¯N¢K-¯N§£!­k N®E¯N®e­:¤_°0¢lk¯¤H·8fM®\¢¯l§ªn¢:¨
Ä Ã \ 3 È
Ã \ Ä
3 Ã \
È Ä Ã \ 3
.:¥n­k,¯N§£!¢C¯N lM¥£²H·<¸V M &Äht·8<¸]  H 
¯l§n!¤_·fH,k¸£¤_´Q¦£°e®\¢
²H®gfH:¥·¯N§£: Hª£ 
·£°\¤_¥qy­kp°e°\¢K®¥'¯N§£&¤_·fH&¤_ N N¤<M¹
 ¥£,¦8F¢l¢l®e·£°3­kM´Q¦£°p¯l®eH¥)0¯N§£3¥£:¢m¯0¯l§n,:°:´Qp¥F¯iVmÄNLÃaÇNÃ!])¯N§n¤d¯K,­pH¥n¢l®e¡1h
p N:¡:¤H l°e®ep =¬F®\¢:¨
Ä \ È 3 Ã
Ã 3 \ Ä È
3 Ã Ä È \
È Ä Ã \ 3
 ·n¢lp FfH¯N§n¤d¯ \ ¬!ÄM¬Ã ¤_¥n¡%ÄÀn°e°¯N§£¢m¯l NH¥n²H·<¸ ­k:°°\¢:¬K¥n¤_´Qp°e ¯l§£­k:°°\¢³¤_¯
¦M¢l®E¯N®M¥n¢,ViÃqN \ ]k¬ViÃqN 3{]k¬nV \ N Ã!]¤H¥n¡_V \ N \ ]k¬a l=¢m¦:­k¯l®gfHp°eH¹
2¥ª£´Q: N¤_¯l®e¥£²&¤_°e°£¯l§n­kM´*¦n°p¯l®eH¥n¢)¯l§£¥£:¢m¯)¯l§np°ep´Q:¥M¯:VCÄNLÃaÇLÃ]¬HKÀ8¥n¡
¯l§np N,¤H l \ Ãz)0¯N§£p´¬n¤H¥n¡³¢lj¯l§£3¦d: UVCÄ!N Ã£ÇNÃ]®e¥Mª£ ­L§nM¢lp¥­p l®¯l®\­p¤H°4¢mp¯
Â
®\¢ \ Ã£¹ 0y®e¥£² ¤d¯z¯l§£=¢m³­pH´Q¦£°ek¯N®M¥n¢p¬)Àn¥n¡wk¸£¤H­k¯l°eÃ§n¤fMQ¯l§£³¯lª£¦n°)
p¥F¯N l®e:¢iV \ NpÄ!N Ã1N:Ä]/À8°°e®¥n²z¯N§£&¢C¯N lM¥£²H·<¸Q­pp°e°e¢:¬a·£ªa¯
H¥n°M¥n­k3¡aj¯l§£:­:­kª£ 
®e¥
¯l§n&H L¡ap 
)/¯l§n!¤_·fH3­kH´Q¦£°ek¯N®M¥0¹
)jp¸¦:­k¯3¯l§£*¥ª£´z·p L¢­kM´Q¦£°p¯l®eH¥n¢,2¯l§£*¥£=¢C¯L¢p°ep´Q:¥M¯L¢,)­p l®¯l®\­p¤H°
¢lk¯N¢z)H97Vp9| Ä]©2Mªn¡ap¥ ¢l«Fªn¤H l=¢,¯l+p¸¦n°a¡a³­pH´j·£®¥8¤d¯lM l®\¤_°e°e ¤_¥n¡¯N+·
  ViÃ{Vp9| Ä] ]¹
)*¤H¦£¦£°e'Mª£  N:¢lª£°¯N¢¯lH·a¯L¤_®e¥+§£®ep L¤_ L­L§£®e­:¤_°-¤H¥n¡ ­pH´Q¦n¤H m¯N´*:¥F¯N¤_°e®eµp:¡¢l:­p lp¯
¢l§n¤_ N®¥n²*¢N­L§£p´Q=¢p¹
	 
 Y/& v
  v
£M Mª£ /k¸£¤_´Q¦£°e  M  9eJÈK®e¥=ÄH¹eÄH¬<¥£3¢m®e¥£²H°e:°:´Qp¥F¯£¯l§£
­L§£F¢m:¥!­k N®E¯N®e­:¤_°¢mp¯
§n¤M¢¦p * :­k¯K®¥a±8ª£p¥n­pH¬a·£ª£¯¢mM´*&ÃhV¢lª£·n¢lk¯N¢)¯l§£&­p l®¯l®\­p¤H°@¢lk¯¡a*§n¤fM¦p * :­k¯
®e¥a±nª£:¥n­kM¹
)¢l§n¤_°e°­:¤_°e°¤½¢mp¯z)  :°:´*:¥F¯N¢<L`VpX NoZ!<ÇO\"&]NTHDHTH&NVpX % NoZ % ÇO\ % ]bP)¤+©2Hªn¡a:¥
¢N«Mª8¤_ N,¤s#*jq')(* =; '<# YE&(* &Gi¹
º ¥  hV¢mª£·8¢mp¯ $,¤­k N®E¯N®e­:¤_°K¢mp¯d )3¤+©2Mªn¡ap¥S¢N«Mª8¤_ NW4 ®e¢¢N¤_®\¡¯l·8  J
E&(bEaD')RV M 0¾Cªn¢m¯E(bE&aD'R ]®S s®\¢¦p * :­k¯¤H¥n¡¥£j¦£ lM¦8: ¢lª£·n¢lk¯) s®\¢¦8: O =­¯:¹
2°ep´Q:¥M¯L¢3)
¤­k Nªn­k®\¤_°¢lk¯z¤_ N* l& p N l=¡+¯N¤M¢E(bE&aD'R RS &T< "GD#¹ º ¥ :°:´*:¥F¯*(,sd½®\¢K­p¤H°°e:¡'¤_¥A')Go)T%® L/*P3®e¢­k Nªn­k®\¤_° ¹

 13245  ro N  ¤_ N­p lª8­k®\¤_°£¢lª£·n¢lk¯N¢)@¤3­p l®¯l®\­p¤H°£¢mp¯d)4¤©2Mªn¡a:¥*¢N«Fªn¤_ N
4¢mª8­L§¯N§n¤d¯ P  Pq; P  PM¯N§£p¥ O V N dn]; O V 3N dn]¹
01324265$# 9<; *a #'" ')Go)T =;,'E&(bacG[aDEF')R #& Gd=;,'2 &"#&%')(* 54 U'",\
a # '" 3Gpjq &( Rg T< "Gzac"3dGpjq &"
O
V>*NOdn]&% O VD\nN dn]('
k
§n¤_¯
®\¢:¬£¤_¥¤d¯lM´ §n¤M¢´QM l,®¥£±nª£p¥8­k3¯l§8¤_¥¤_¥_¯N§£p K:°:´*:¥F¯
®e¥¯l§£!­p l®¯l®\­p¤H°
¢lk¯:¹
01324265*) 9<;  N '(F s#YB#& Gt#W;s' E&(bacGtaDEY'R#& &GUd =;s'  &"Q#%&'(F 4 
#bEFj=Gpjq')G P  PiJ P  P W')"w#b}}#& 2Gpjq'G  a # E(bE&aD'RB&1G  a #_"G Gpjq &"O
V 3N dn] ;
O
VNOdn]+'
,
¼ ¤Q­k Nªn­k®\¤_°0¢lk¯§8¤H¢
´QH N3®¥a±8ª£p¥n­p3¯l§n¤H¥'¤H¥_¯N§£p ¢lk¯-¯l§n!¢l¤H´*&¢l®µ:H¹
  1 (  132 7  G N3N:N  BY H#YB#& Gt#;5'E(bacG[aDEY'R`#& &Gqd2;H'! "#&%&'(* 
4  	acGpj P  P{J P  P{J P &P!J P  P ' .j "
	 '9<; '"  '(* E&(bEaD')RB&1G
 ')"  '(F "^G '"^ P   P!J P   P
Gcj "
O
V   NOd]&%
O
V ?NOd]
 '9<;  a #eE&(bE&aD'R	B1G N ')"  ')(* e")GH'"^ P   PqJ P  PGpjq &"O
V NOdn]&%
O
V ?NOdn]+'
   ( ( k
§n&¦£ ln H°e°ed¢=¤H¢l®°e<  NH´¢l®e´*¦n°!¢lk¯*hi¯N§£pM lp¯l®\­,¤H l²Mª£´Qp¥F¯N¢:¹ 
p¥£H¯l'·F:V%*N dn]!¯l§£'¦d: j¤_¥w:°:´Qp¥F¯L* ®e¥ ¤­k N®¯l®\­p¤_°
¢lk¯ed)¬¤_¥n¡ ·
8V NOd]¯N§£&¦d: )¤Q¢lª£·n¢lk¯  nd¹
  1 (  132  9<;'*(,sdwa #,'" 'G T '":\ ,3dwa #:")Gz'" 'G T)	Gcj ":V%*N dn]&%
8VD\nNOd]('
k
§n¤_¯®e¢:¬@¤_¥+¤d¯NH´$§n¤H¢²H N:¤_¯lp K¦dp K¯N§n¤_¥ ¤H¥³_¯N§£p p°ep´Qp¥F¯®e¥¯N§£j­p l®¯l®\­p¤H°
¢lk¯:¹
)½M·n¢m: *fM¯l§n¤_¯®S!¯l§n½¢l§n¤_ N:¢³)&¯l§n­p l®¯l®\­p¤H°¢lk¯'­pH¥n¢l®\¢C¯')z¤d¯'°=¤H¢m¯³¯C
p°ep´Q:¥M¯L¢p¬M¯l§nª£¥£®eH¥4¯l§£¥£:¢m¯N¢)@¯l§n¢l§n¤_ N:¢¥n&fH: ­pH¥F¯N¤H®¥n¢¢mM´*p°ep´Qp¥F¯N¢
)¯l§£&­pH´Q¦£°ek¯l3 N:­k¯N¤_¥n²H°eH¹X)½&¢N¤<Q¯l§n¤_¯
¯l§£=¢m3p°ep´Q:¥M¯L¢K¤_ N®e¥¯l§£#bG[(*"!BY 
=;Gcj E&(bacGtaDEY')R#& G ¹
ro¤H°°edS¯l§n3¢l:­p lp¯¯Nj·,¢lH´Q8 ª£¥n­k¯l®eH¥')0¯N§£:°:´Qp¥F¯N¢®e¥¯l§n3¢m¯l NH¥n²H·<¸
K§£F¢m,®¥q H N´Q¤_¯l®eH¥­kM¥M¯Np¥F¯K®e¢¯N§£&¢l¤H´Q3¢l®eµp&¤H¢:¤M­L§'¢l§n¤H lM¬F3§n¤fH3¤_¥_aD Y')R
¢l:­k Nk¯¢l§n¤_ N®e¥£²*¢N­L§£:´*M¹
rV¥¤­kM´*¦8¤_ l¯l´Qp¥F¯N¤H°®eµp=¡³¢N­L§£p´Q&K§£: l&¢l§n¤_ N:¢
­pH¥n¢l®e¢m¯)/¯C*:°:´Qp¥F¯N¢  NH´
¯l§nn.3¿ V H 5.,¿ ]&­p¤_¥W M l´¨
 ¢l§n¤_ N:¢K§£®\­L§½¤H lj§F·£ N®\¡¦n¤_®e L¢¤H¥n¡wV   | \  ]  3¢l§n¤_ N:¢K§£®e­L§¤_ N
¥£H¥1hV­k Nªn­p®e¤H°¦8¤_®e N¢:Ç
 ¤´¤d¸a®e´zª£´ 6J"!  _Ã$#¢l§n¤_ N:¢/­kM¥n¢m®\¢m¯l®e¥£²n­k Nªn­k®\¤_°F¦n¤_®e L¢¤H¥n¡  |zÃ6
¢m§n¤H l=¢
­kH¥8¢m®\¢C¯N®¥n²*§·£ N®e¡¦n¤_®e L¢p¹
%
rV¥¤_¥'§£®: N¤H N­L§n®e­:¤_°@¢l­L§£:´QH¬£¢l§n¤_ N:¢K§£®\­L§'­pH¥n¢l®e¢m¯K))¤*­p lª8­k®\¤_°@¦n¤_®e 
§n¤fH,´QH N
®e¥a±nª£:¥n­k&¤_¥8¡u*®¯K®e¢
­pH¥d¾C=­¯lªn l=¡u´*M l,¦d: ¯N§n¤_¥'¡a*¢l§n¤H l=¢­pH¥n¢l®e¢m¯l®e¥£²j)
¤*§F·n l®\¡¦n¤H® =¬aK§£®\­L§®e¥¯lª£ N¥§n¤fH´*M l3®e¥a±nª£:¥n­k,¯N§n¤_¥¡a¢m§8¤_ N:¢
­kM¥n¢m®\¢m¯l®e¥£²
)¤*¥£H¥qht­p lªn­p®e¤H°@¦n¤_®e :¹
 ­kMª£ N¢lH¬¯l§nH L¡ap L¢&¯N§£ Nd¢!¤_¥8¡½M N¡£p L¢&)
¯l§n³­kM°ª£´Q¥n¢z)
¯l§n³·n¤M¢m®\­
©2Hª8¡ap¥+¢N«Fªn¤_ N&¤_ N,¦p N´zª£¯l:¡· M l3¯N§£z¢l§n¤_ N:¢K¤H l!¡£®e¢m¯l N®·nªa¯l=¡'¯l§£®\¡az¤H¥F
y®¥8¡¦n¤_¯m¯Np N¥n¢p¬8¢mªn­L§¤H¢
·8¤H­Yy{ht­p® L­kªn°e¤H¥n­kM¹
   =
 
		
'
	 
 X
$ 
 

k
§£
¢l­L§np´Q²M®SfM§£: l´¤)yH=¢ ªn°°aªn¢l)£¯N§£­p l®¯l®\­p¤H°F¢lk¯)·p®e¥£²,­pH´Q¦£ N®e¢l:¡!)
¯C¢mªn·n¢mp¯N¢K§£®\­L§z¤_¦£¦:¤H /¤M¢-¡a®\¢ ¾CH®e¥M¯¯l N®e¤H¥£²H°e:¢-®¥z¯l§£¦£®\­¯NH N®e¤H°H Np¦£ N:¢lp¥F¯N¤_¯l®eH¥
)4¯N§£3­k N®E¯N®e­:¤_°@¢mp¯:¹/rt¯
¤H¦£¦:¤_ L¢2°e®gyHp°e*¯l§n¤_¯®e¥¤j¢m®¯lª8¤d¯l®eH¥³K§£p N¯CsV H ´*M l]
¡a®\¢C¯N®¥8­¯&¢mp¯N¢)¢l§n¤_ Np§nH°\¡ap L¢K´zª8¢C¯,·8*®e¡£p¥F¯l®Àn:¡+¯l§£=¢mQ¢lª£·n¢lk¯N¢´¤)yM!®E¯ifH: l
:¤M¢m¯l,¤_°e°a­:¤d¯l¢m§n¤H l=¢4¯N:¤M­L§&)a¯N§£¡£®e¢m¯l®e¥n­¯¢lk¯N¢:¹ nH k¸£¤_´Q¦£°eH¬d®e¥ º ª8¢C¯N N¤H°®\¤

¤d¯l: i  lM´¯N§£ » ª£ N L¤< K®gfHp &®\¢!¢l§n¤_ N:¡½·k¯Cpp¥®e­k¯lM l®\¤¤_¥n¡2: ¼ Hªa¯N§) ¤_°e:¢:¹/nH K¦p L¢mM¥n¢°®gf®¥n²*®e¥':¤H­L§')¯l§£=¢m&¢m¯N¤_¯l:¢
·p®e¥£²¤_·n°,¯lQ:¥n¢mªn l¯l§£:® 
¢m¯N¤d¯N ¢HfHH¯l=¢¤_ N!¤_°e°0®e¥n­k°eªn¡a=¡·¯l§nz¢m ¯C¤H l3· M l!
¤d¯Np K®\¢ Np°e:¤M¢m=¡  NH´
¯l§n+¡£¤_´ ®\¢¤¦8M°®¯l®\­p¤H°°e¤_¯m¯l L¤H­k¯l®gfH´QfHM¹[)K®°e°­p¤H°°
¯N§£®\¢¤ }q')(bGtacG[aD"^ F
¢l:­k Nk¯¢l§n¤_ N®e¥£²*¢N­L§£:´*M¹
kzp¥8¢mª£ N¯N§£3¢C¯N lM¥£²H·<¸j®\¢¤M¢°\¤_ N²H¤H¢¦8F¢l¢l®·n°M¬MHª£°\¡°e®SyM=¤H­L§³¢l§n¤_ NK¯N
­kM¥n¢l®e¢m¯K))p®¯l§£: ¤*­p lª8­k®\¤_°4¦n¤H® KM ¤j§·£ N®e¡¦n¤H® =¹
)'­pH¥n¢l®e¡£p j¤½¦n¤H m¯N®E¯N®M¥£:¡w¢N­L§£:´*'¤_¥n¡¢mª£¦n¦8F¢m³¯l§n¤_¯j¯N§£'­p l®¯l®\­p¤H°¢lk¯*®e¢*®e¥
¢m¯N¤_¥8¡£¤_ L¡2 H N´¹_k
§np¥®S=¤H­L§w¢l§n¤_ N³®\¢j­L§nM¢lp¥wK®¯l§ ®E¯L¢j:°:´Qp¥F¯N¢jp®¯l§£: *¤H°°
®e¥½¯N§£  .,¿%H &¤_°e°2®e¥¯l§£& v.,¿¬4¯N§£p¥ ¤_°e°¢l§n¤_ Np§nH°\¡ap L¢K®¯l§ ¢l§n¤_ N:¢8  NH´
¯l§n  .,¿ V> 5.3¿ ]!´jªn¢C¯*­kH¦p L¤d¯N®¥H L¡ap &¯N ­kM´Q¦£°p¯l³¯l§£'¢l«Fªn¤H l¤H¥n¡
¤_¥ ¢m§n¤H l:§£H°\¡a: K®E¯N§s¤w¢l§n¤_ N  lM´¯N§£ 5.,¿ Vn.3¿ ]³­:¤_¥S¦£ N&fMp¥F¯¯l§n
 H N´¤d¯N®M¥-¯l§n!¢m=­k Nk¯K·³K®¯l§£§£M°e¡£®¥£²,¾Cªn¢m¯K¯l§np®e dK¥'¢l§n¤H lM¹
¼ < ¤H ®e¥¯l§£®\¢¦n¤H¦8: &§n¤fH!­pH¥n¢l®\¡ap N:¡'H¥n°·n¤H­Yy{hV­k®e N­pª£°e¤H¥F¯$¤d¯N®¥+¢N«Fªn¤_ N:¢:¹
.d&fMp ¿FM¦8: :¬ M¥£fd¤_¥¤H¥n¡ ¼ :·8: l N + Ã- ¬K¿§n¤_ª8¡a§£ NH¬Á)=¡£¡£¤H¡n¤+¤_¥n¡ ¼ h
·p N lV ª£¥n¦£ª£·£°e®e¢l§£=¡]*¤_¥n¡ª ¤H¥n¡ ¿¤Hw+ 3-§8¤fH³¢l§£dK¥w´¤_¥_fd¤_ N®e¤_¯l®eH¥n¢z)-¤_¯l®e¥ ¼ «Fªn¤_ N:¢QK§n®e­L§s¤H°°ed¦n¤H m¯N®E¯N®M¥n¢&¡£®@p Np¥F¯¢l®µ:H¬¯C¦8½¤_¥n¡ ¥ª£´z·p 
K§£:¥A9 J ¹ roK¯N§£³¦H l¯l®eH¥w¤ ­k N®¯l®\­p¤_°¢mp¯j¤¦n¤_ l¯l®¯l®eH¥ ®\¢j®¥¤!37"
¢lª£·n¢N«Mª8¤_ NK¯l§£:¥¯l§np N­p¤H¥·ª£¦³¯l#¦n¤H m¯N®E¯N®M¥n¢:¹k
§£¥ª£´z·p 
­p¤H¥·8,:¤M¢m®e°
Æ
¤_ N L¤_¥£²M:¡½·F½¯l§n¡a=¤_°ep 3V ¯l§£¦8: N¢lH¥ ¡a®\¢C¯N l®e·£ªa¯N®¥n²+¯l§n³¢m§8¤_ N:¢Y]¹roK¯l§£³¥Fªn´h
·p 3):°:´Qp¥F¯N¢,®e¥+¯l§n*­p l®¯l®\­p¤H°)¢lk¯3®\¢¥n_¯&¤´zªn°E¯N®¦£°eQ)2¯N§£Q¢m§n¤H l*¢m®eµpM¬@¯l§£:¥
¢l§n¤_ N:¢
´¤<·!¡a® : l:¥M¯,¢m®eµp=¢p¹ .dfHp =¬®¥²Mp¥£: N¤H°i¬a¤¢l´¤_°e°: ¢m§n¤H l3®\¢K´QH N
fª£°e¥£p L¤_·£°e,¯lQ·p®e¥£²²Hª£=¢l¢l:¡0¹
¼ ª£¦n¦8F¢mM¬U M k¸£¤H´*¦n°M¬ªn¢l ¢l§n¤_ N:¢QK§£®\­L§¶¤_ N¦n¤_®e L¢Q)&p°ep´Qp¥F¯L¢)3¯l§n
­k N®¯l®\­p¤_°¢mp¯d  ®e¥w¢C¯L¤_¥n¡n¤_ L¡  M l´¹WrV¥w¤+Ãht¦n¤_ l¯l®¯l®eH¥n:¡ ¢l­L§np´Q H z¤©2Hªn¡a:¥
¢N«Mª8¤_ NH¬H®S4­kHªn¥M¯¯l§£¥Fªn´z·p 4p°ep´Qp¥F¯N¢®¥Q¯N§£À8 N¢m¯ Nd ¤H¥n¡­kM°ª£´Q¥¤H¥n¡
¯l§n&°e¤M¢C¯K Nd¤_¥8¡­pH°eª£´Q¥'nd  ®e¥¢C¯L¤_¥n¡n¤_ L¡< H N´¬£À8¥n¡Ã9| 3Qp°ep´Qp¥F¯N¢:¹
k
§£®\¢K´Q:¤H¥n¢¯l§£: l&¤H l
 
9 
3
| Ã)9 3 J 9  | % 9¶Ä=Â
3
N®S9®\¢
&fMp¥0¬
9 5| Ä
3
| Ã9 3 J 9 H| % 9¶Ä<È
3
N®S9®\¢
a¡£¡4¬
¥£M¥1ht­p lª8­k®\¤_°)p°ep´Qp¥F¯L¢&®¥¯N§£­k N®E¯N®e­:¤_°2¢lk¯=¹.p¥8­k H ,9 %Ä3'¯l§£: l¤H lQ´QH N
¥£M¥1ht­p lª8­k®\¤_°¯l§n¤H¥­k Nªn­k®\¤_°4:°:´*:¥F¯N¢:¹ k
§£®e¢´*=¤_¥n¢¯N§n¤d¯H M H9 % Ä38¬¯l§£!¢m¯l NH¥£²h
·<¸³K®°e°0¥£H¯§n¤fH,´¤d¸a®e´zª£´¢l®eµp
 
\ 9  | % 9¶Ä=Â
3
®S/9®e¢&fH:¥0¬
\ 9  | % 9¶Ä!,
3
®S/9®e¢¡n¡4¹
º ¢K¯l§£z¢l®eµp&))¯N§£3©2Hªn¡£p¥+¢N«Mª8¤_ N,®e¥n­p l=¤H¢l:¢
& l=­kH´Q´Qp¥8¡³¯N§n¤d¯:¤H­L§¢l§n¤_ N
¢l§£Hª£°\¡'­kH¥F¯L¤_®e¥³H¥n,:°:´Qp¥F¯   lM´ :¤M­L§³)¯l§£3À8 N¢m¯HX2 ld¢H K­pH°eª£´Q¥n¢
H 
H¥n
p°ep´Q:¥M¯3:¤M­L§?  NH´$¯l§£*°\¤H¢m¯:X
 Nd¢M ­kM°ªn´*¥8¢2¯l§nz©2Mªn¡ap¥¢l«Fªn¤H lM¹,Á lh
f®e¡£:¡X4®\¢/yH:¦a¯¤H¢/¢m´¤_°e°a¤H¢/¦M¢N¢m®e·£°e¯N§£K¢C¯N lM¥£²H·<¸,K®e°e°a·8
¤H¢/°\¤_ N²H¤M¢-¦M¢N¢l®·£°eH¹
º ¢¯N§£K¢m®eµp)£¯N§£K¢l«Fªn¤H l®¥8­k N:¤H¢l:¢-¯l§n¡a=¤_°ep )´¤<&­L§£M¢l2¯l3®e¥n­k N:¤M¢m¯l§£
¢l®µ:
)@¯N§£¢l§n¤_ N:¢2®¥M N¡£p ¯Nz N:¡aªn­pK¯l§n¥ª£´z·p )0¢l§n¤_ N:¢:¹ k
§£®\¢²H®gfH:¢¯l§£,¡a:¤H°: 
¤_¥8¡¯N§£&¦n¤_ L¤_´Qp¯lp L¢)/¯l§£!¢l:­p lp¯¢m§n¤H l®e¥£²Q¢l­L§np´Q&­kH¥8¢m®\¡ap L¤_·n°±nk¸a®e·£®e°®¯CH¹
)+¢m§n¤H°°«Mª8¤_¥F¯l®S  ¯l§n+¢m®eµp¯N§£+¢C¯N lM¥£²H·<¸  H <9 % Ä3 ®e¥¶¤¢lª£·n¢l:«Fª£:¥F¯
¦n¤H¦8: :¹
)+H·n¢lp FfH¯N§n¤d¯'¤_¥ ¢l§n¤_ NK§£®\­L§s­kM¥M¯L¤_®e¥n¢¤H¥¶p°ep´Qp¥F¯  NH´ ¯l§£+Àn N¢m¯³M 
°\¤H¢m¯ ld M ­kM°ªn´*¥ ))¯l§£Q¢N«Mª8¤_ N&§n¤H¢²H N:¤d¯Np ®e¥a±nªnp¥n­p!¯l§8¤_¥ ¤H¥F¢l§n¤_ N!¥£H¯
­kM¥F¯N¤_®e¥£®e¥£²¤Q­k Nªn­k®\¤_°4:°:´*:¥F¯:¹
¼ ®e´Q®°\¤_ N°¤H¥F¢l§n¤_ Nz­pH¥F¯N¤H®¥£®e¥£²'¤_¥+:°:´*:¥F¯,¯l§£j©2Hªn¡£p¥ ¼ «Mª8¤_ N ¢­p l®¯l®\­p¤H°
¢lk¯?V ®e¥ ¢m¯N¤H¥n¡£¤_ L¡2 M l´]i  NH´ ¯N§£WXi¯N§  NdH Q­kM°ª£´Q¥ H j¯l§£ Vp9s|X ]V¯l§  ld
Ä:Å
¤_¥8¡WVD9 ½Ä |<X ]t¯l§­pH°eª£´Q¥§n¤H¢2²H N:¤d¯Np )®e¥a±nª£:¥n­kK¯N§n¤_¥¤H¥j¢l§n¤_ NK­kH¥F¯L¤_®e¥£®¥n²3¤H¥
p°ep´Q:¥M¯/)£¯N§£­p l®¯l®\­p¤H°F¢lk¯   lM´ ¯l§£iVpX :Z{]V¯l§! Nd H /­kH°eª£´Q¥zM 0¯N§£:VD9n|iX|HZ`]V¯l§
 Nd ¤_¥n¡2VD9sÄH|$X |Z`]t¯N§­kH°eª£´Q¥0¬!Z % ÄM¹
k
§ªn¢¯l§£3¢l§n¤_ N:¢§n¤fH,¤_¥®e¥·£ª£®e°E¯K§£®ep L¤_ L­L§j¡a:¦8:¥n¡a®e¥£²QH¥¯N§£¦M¢l®¯l®eH¥³0¯l§n
p°ep´Q:¥M¯L¢
)/¯l§£!¢l§n¤H l,®¥'¯N§£&¥£H N´¤_°e®µ::¡3 H N´ )/¯l§n!­k N®E¯N®e­:¤_°0¢lk¯:¹
k
§£¡a:¤H°: §n¤H¢  l::¡aM´ ¯l¤H°E¯Np ¯N§£½¢l®eµp+&¯l§£¢m§n¤H l=¢<yH:p¦£®e¥£²w®e¥s´Q®e¥n¡
¯l§8¤d¯*¯l§£'¢m®eµp)¯N§£¢m¯l NH¥£²M·8<¸ ®\¢j¡ap¯l: l´Q®e¥£:¡·F¯N§£³¦M¢l®E¯N®M¥K¯l§£°=¤H¢m¯
®e¥a±nª£:¥M¯N®e¤H°-¢l§n¤_ N,¢lª£·n¢lk¯=¹
rV¥j¯l§£  M°°edK®¥n²,¤H¥n¡z¢lª£·n¢l:«Fª£:¥M¯p¸a¤H´Q¦£°=¢)K®e°°Àn¥8¡j®¯2­kM¥{fMp¥£®ep¥F¯/¯l3K N®E¯N
¢l§n¤_ N:¢)¤Q¢m=­k Nk¯K®e¥¯N§£i H N´
      %
 L¤d¯l§np 
¯l§8¤_¥$L   N   NTHTHDH&N  % PM¬` M Kp°ep´Qp¥F¯N¢  )¤j©2Hª8¡ap¥¢N«Mª8¤_ NH¹
	
5 2 * 19JsÆn¹2¿M¥n¢l®e¡a: 
¯l§£!­p l®¯l®\­p¤H°0¢mp¯  H 
¯l§n3©2Hªn¡a:¥¢l«Fªn¤H l
Ä Ã \ 3      Ã_Å
Ã \ 3      \ 3       
3        
        È
       È Â
      È Â ,
     È Â , % ,_Ã
¼ ª£¦n¦8F¢m3¯N§£!¢m§8¤_ N:¢²H®gfH:¥Mªa¯K®¥'¯l§nn.3¿s¤H l
VmÄNpÄMÇpÄ] V Ã1N Ã£Ç \ ]bN VCÄ!N Ã£ÇNÃ]=ViÃqN \ Ç 3{]N VCÄN \ Ç \ ]=V \ NLÃaÇ 3{]bN
VmÄN 38Ç 3`] V Ã1NpÄMÇNÃ!]bN V \ NpÄMÇ \ ]=V 3NpÄHÇ 3{] H
ds¤H°°8¯l§n:¢l,¢l§n¤_ N:¢¤_ N:«Fªn¤H°°eQ®¥£±nª£p¥F¯N®e¤H°@¤H¥n¡®S£¾Cªn¢m¯M¥£0¯l§n:¢l,Èj¢m§n¤H l&h
§£M°e¡a: N¢)¡a=¢)¥£_¯4¾CM®¥Q¤3­L§£:¤_¯l®e¥£²,­pM¤H°®¯l®eH¥j¯l§£K¢m¯l NH¥£²M·8<¸z­:¤_¥£¥n_¯·8K¤M­p­k=¢l¢l:¡0¹
d ¢mªn¦£¦8F¢mM¬a®¥'¯N§£+ 5.3¿S¯N§£!¢l§n¤_ N:¢
V % NlÂnÇNÈ!] V È1NlÆnÇNÈ!]bN V % N ,aÇlÂ!]=V ÂN % ÇNÂ!]N V % N % Ç,)]=V % N Æ£Ç % ]bN
ViÂqN % ÇNÈ!] V ,`NlÆnÇ ,]bN V ,1N ,aÇNÈ]=V ,1N % ÇNÂ!]N
ÄHÄ
¤_ N,²H®gfHp¥'Hª£¯¯N§£p¥W M ¯N§£®\¢¢mp¯K)/¢l§n¤H l=¢®¯ N:«Fª£®e l=¢2¯C¢m§n¤H l:§£H°\¡a: N¢¥£_¯
¯N
¾CH®e¥¤*­L§n:¤d¯N®¥n²Q­pM¤H°®¯l®eH¥³¯lQ¦£ N_¯l=­¯
¯l§n!¢C¯N lM¥£²H·<¸4¹k
§£=¢m3´Q:¤H¥n¢¯l§n!¡a®e¢m¯l N®Sh
·£ªa¯N®M¥+)¢l§n¤H l=¢   lM´¯N§£ 5.,¿¬®e¥+K§£®\­L§¯l§£: lz®e¢,¤¢l§n¤_ N&¥£_¯3­kM¥M¯L¤_®e¥£®e¥£²
¤_¥ ­k Nªn­p®e¤H°:°:´*:¥F¯N¢*®e¢j´QH Nsfª£°e¥£: N¤H·£°³¯l¤½­L§£=¤d¯N®¥£²­kF¤_°e®E¯N®M¥0¹_nH *¯l§n
¢N­L§£p´QK®¯l§¯l§£=¢m Ä:Å¢m§8¤_ N:¢,¯l§n¢C¯N lM¥£²H·<¸ §n¤M¢&¢m®eµp \\ ¤M¢3¯l§n¥£:¢m¯z)¯l§n
¢lª£·n¢lk¯N¢:¬_K§£®\­L§j¤H l¯l§n
¢l§n¤H l=¢p¬dK®e°°£­pH¥F¯N¤H®¥z¯l§£K¢l:­pH¥n¡z°e¤M¢C¯) ld)£¯N§£K¢l«Fªn¤H lM¹
rV¥ ¤¢l­L§np´QQ l=¢m®\¢C¯L¤_¥F¯3¯l­L§£=¤d¯l®e¥£²+­pM¤_°e®¯l®eH¥n¢3¢l§n¤_ N:¢3´¤<+§n¤fMQp°ep´Qp¥F¯N¢&¤H°°
  NH´.¯l§£ "n.3¿¬¤H°°   NH´.¯l§n  5.3¿¬¤H¥n¡¢lH´Qi  lM´¯N§£ "n.,¿ ¤H¥n¡¢lH´Q
  NH´ ¯l§£  5.3¿¹ º °°
­kM´z·£®e¥n¤d¯N®M¥n¢!¤H l¦p N´Q®E¯l¯l=¡4¹ .d&fMp !¤M¢!³¢l¤<®e¥
¯l§n*p¸£¤_´Q¦£°e*¢lH´Q¢m§8¤_ Nj¡a®\¢C¯N l®e·£ªa¯N®M¥n¢&¤_ N*´*M l* N:¢l®e¢m¯N¤H¥M¯¯l­L§£=¤d¯l®e¥£²¯l§n¤H¥
_¯N§£p L¢:¹
¿H¥F¯N®¥ª£®e¥£²*¯l§£&p¸£¤_´Q¦£°eH¨)® )&ªn¢m,¯N§£ ,j¢m§n¤H l=¢
V % NlÂ£ÇLÈ]=ViÈ1N Æ£ÇLÈ]=ViÃ1NLÃaÇ \ ]bN V % N,ÇlÂ{] ViÂqNlÆnÇlÂ{] =VCÄ!NpÄMÇpÄ]N
V % N % Ç,)]=V % N Æ£Ç % ]=VCÄNLÃaÇLÃ]bN ViÂqN % ÇNÈ!] V ,`NlÆnÇ ,] =ViÃqN \ Ç 3{]N
V ,1N ,ÇLÈ]=V ,`N % ÇNÂ!]=VCÄN \ Ç \ ]bN VmÄN 3nÇ 3`] V Ã1NpÄMÇNÃ!] =V \ N Ã£Ç 3{]N
V \ NpÄHÇ \ ]=V 3N:ÄHÇ 3{]bN
¯l§np¥!¤K¢l®¥£²M°2¢l§n¤H l:§£H°\¡ap @¥£H¯£¾CH®e¥£®e¥£²¤K­L§£=¤d¯l®e¥£²K­kF¤_°e®E¯N®M¥3¦£ lH¯l=­¯N¢¯N§£¢m¯l NH¥£²h
·<¸¤_¥n¡¯N§£!¢C¯N lM¥£²H·<¸§n¤H¢
´¤_¸®e´zªn´.¢l®µ: \ Â£¹ 
rV¥¯l§£®\¢K­p¤M¢m¯l§£3°\¤H¢m¯¢m§n¤H lM¬·8:®¥£²*¯N§£&¢m´¤_°e°e:¢m¯:¬a®\¢
´*F¢C¯ fª£°e¥£p L¤_·£°e¯l¤d¯l¯N¤H­Yy
·'¤­pM¤H°®¯l®eH¥)2¤H°°/ÂQ_¯l§np ¢l§n¤H l:§£H°\¡ap L¢:¹z.d&fMp =¬£·8=­p¤Hªn¢m3¯N§£z°\¤H¢m¯¢l§n¤_ N
§n¤M¢:°:´*:¥F¯N¢®¥³¯l§£Àn L¢C¯K­kM°ª£´Q¥0¬F¯N§£®e¢¢N­L§£p´Q,®°e°ª8¢C¯N N¤_¯l:¢2¯l§£3­p¤M¢mK§£p NH¬{ M 
°\¤_ N²Hp  9¬<®E¯/Mª£°\¡·­pH´Q¦£ªa¯L¤d¯N®M¥n¤_°e°®¥q :¤H¢l®e·£°2¯lKÀn¥8¡,¯l§£®\¢-¢l§n¤_ NH¹ 2°\¢m:K§£p N
,K®e°e°-«Fªn¤_¥F¯l®S ¢lª£®¯N¤H·£°&¢l®µ::¢ M H98¹
    ve	&
	  5 ,	?&3  
º ¢*¢N¤<K®E¯N§w¯l§n'¡a®\¢N­kªn¢N¢m®eH¥A H j¯l§£ÃhV­kM´*¦8¤_ l¯l´Qp¥F¯N¤H°®eµp=¡ ¢l­L§np´QH¬2¤H¥F
¢l§n¤_ N³K§£®\­L§ ­pH¥F¯N¤H®¥8¢j¤H¥p°ep´Q:¥M¯e  NH´¯l§£'Àn L¢m¯jH Q°\¤H¢m¯j NdH Q­kM°ª£´Q¥ )
¯l§n'¢N«Fªn¤_ N³§n¤M¢z²M l=¤d¯Np z®e¥a±nªnp¥n­p¯N§n¤_¥ ¤_¥ ¢m§8¤_ N³¥£H¯Q­pH¥F¯N¤H®¥£®e¥£² ¤­k Nªn­p®e¤H°
p°ep´Q:¥M¯=¹
Ä=Ã
¼ ®e´Q®°\¤_ N°+¤H¥ ¢m§8¤_ Nj­kM¥F¯N¤_®e¥£®e¥£²¤_¥p°ep´Qp¥F¯&)¯l§£*©2Hª8¡ap¥ ¢l«Fªn¤H l ¢3­p l®¯l®\­p¤H°
¢lk¯?V ®e¥ ¢m¯N¤H¥n¡£¤_ L¡2 M l´]i  NH´ ¯N§£WXi¯N§  NdH Q­kM°ª£´Q¥ H j¯l§£ Vp9s|X ]V¯l§  ld
¤_¥8¡WVD9 ½Ä |<X ]t¯l§­pH°eª£´Q¥§n¤H¢2²H N:¤d¯Np )®e¥a±nª£:¥n­kK¯N§n¤_¥¤H¥j¢l§n¤_ NK­kH¥F¯L¤_®e¥£®¥n²3¤H¥
p°ep´Q:¥M¯/)£¯N§£­p l®¯l®\­p¤H°F¢lk¯   lM´ ¯l§£iVpX :Z{]V¯l§! Nd H /­kH°eª£´Q¥zM 0¯N§£:VD9n|iX|HZ`]V¯l§
 Nd ¤_¥n¡2VD9sÄH|$X |Z`]t¯N§­kH°eª£´Q¥0¬!Z % ÄM¹
k
§ªn¢¯l§£3¢l§n¤_ N:¢§n¤fH,¤_¥®e¥·£ª£®e°E¯K§£®ep L¤_ L­L§j¡a:¦8:¥n¡a®e¥£²QH¥¯N§£¦M¢l®¯l®eH¥³0¯l§n
p°ep´Q:¥M¯L¢
)/¯l§£!¢l§n¤H l,®¥'¯N§£&¥£H N´¤_°e®µ::¡3 H N´ )/¯l§n!­k N®E¯N®e­:¤_°0¢lk¯:¹
k
§£¡a:¤H°: §n¤H¢  l::¡aM´ ¯l¤H°E¯Np ¯N§£½¢l®eµp+&¯l§£¢m§n¤H l=¢<yH:p¦£®e¥£²w®e¥s´Q®e¥n¡
¯l§8¤d¯*¯l§£'¢m®eµp)¯N§£¢m¯l NH¥£²M·8<¸ ®\¢j¡ap¯l: l´Q®e¥£:¡·F¯N§£³¦M¢l®E¯N®M¥K¯l§£°=¤H¢m¯
®e¥a±nª£:¥M¯N®e¤H°-¢l§n¤_ N,¢lª£·n¢lk¯=¹
	
5 2 * 19JsÆn¹2¿M¥n¢l®e¡a: 
¯l§£!­p l®¯l®\­p¤H°0¢mp¯  H 
¯l§n3©2Hªn¡a:¥¢l«Fªn¤H l
Ä Ã \ 3      Ã_Å
Ã \ 3      \ 3       
3        
        È
       È Â
      È Â ,
     È Â , % ,_Ã
¼ ª£¦n¦8F¢m3¯N§£!¢m§8¤_ N:¢²H®gfH:¥Mªa¯K®¥'¯l§nn.3¿s¤H l
VmÄNpÄMÇpÄ] V Ã1N Ã£Ç \ ]bN VCÄ!N Ã£ÇNÃ]=ViÃqN \ Ç 3{]N VCÄN \ Ç \ ]=V \ NLÃaÇ 3{]bN
VmÄN 38Ç 3`] V Ã1NpÄMÇNÃ!]bN V \ NpÄMÇ \ ]=V 3NpÄHÇ 3{] H
ds¤H°°8¯l§n:¢l,¢l§n¤_ N:¢¤_ N:«Fªn¤H°°eQ®¥£±nª£p¥F¯N®e¤H°@¤H¥n¡®S£¾Cªn¢m¯M¥£0¯l§n:¢l,Èj¢m§n¤H l&h
§£M°e¡a: N¢)¡a=¢)¥£_¯4¾CM®¥Q¤3­L§£:¤_¯l®e¥£²,­pM¤H°®¯l®eH¥j¯l§£K¢m¯l NH¥£²M·8<¸z­:¤_¥£¥n_¯·8K¤M­p­k=¢l¢l:¡0¹
d ¢mªn¦£¦8F¢mM¬a®¥'¯N§£+ 5.3¿S¯N§£!¢l§n¤_ N:¢
V % NlÂnÇNÈ!] V È1NlÆnÇNÈ!]bN V % N ,aÇlÂ!]=V ÂN % ÇNÂ!]N V % N % Ç,)]=V % N Æ£Ç % ]bN
ViÂqN % ÇNÈ!] V ,`NlÆnÇ ,]bN V ,1N ,aÇNÈ]=V ,1N % ÇNÂ!] H
¤_ N²H®gfH:¥SHªa¯¯N§£p¥  H ¯N§£®e¢¢mp¯³)!¢l§n¤_ N:¢¯Cw¢l§n¤_ Np§nH°\¡ap L¢Q¥£_¯z¾CH®e¥£®¥n²w¤
­L§£=¤d¯l®e¥£²­kM¤H°®¯l®eH¥ ¦n lH¯l:­k¯N¢z¯l§£'¢C¯N lM¥£²H·<¸4¹$nH !¯N§£¢l­L§£:´Q³K®¯l§w¯N§£:¢l Ä=Å
¢l§n¤_ N:¢¯l§£¢m¯l NH¥£²M·8<¸'§n¤H¢3¢l®µ: \F\ ¤H¢¯l§£*¥£=¢C¯3)2¯N§£Q¢mª£·8¢mp¯N¢:¬K§n®e­L§¤_ N!¯l§n
¢l§n¤_ N:¢:¬K®°e°-­kM¥F¯N¤_®e¥¯l§£!¢l:­pH¥n¡°e¤M¢C¯K Nd -¯l§n!¢l«Fªn¤H lM¹
Ä \
rV¥¤Q§£®ep L¤_ L­L§£®e­:¤_°4¢N­L§£p´Q!¢l§n¤_ N:¢
´¤<§n¤fM3p°ep´Qp¥F¯N¢¤_°e°   lM´ ¯N§£  .,¿¬n¤H°°
  NH´¯N§£+ 5.3¿¬n¤_¥8¡¢lH´Q:  lM´¯l§nn.3¿s¤H¥n¡¢mM´Q8  NH´ ¯l§£+5.,¿¹ º °°
­kM´z·£®e¥n¤_¯l®eH¥n¢K¤H l,¦8: l´Q®¯m¯N:¡4¹
¿H¥F¯N®¥ª£®e¥£²*¯l§£&p¸£¤_´Q¦£°eH¨)® )&ªn¢m,¯N§£ ,j¢m§n¤H l=¢
V % NlÂ£ÇLÈ]=ViÈ1N Æ£ÇLÈ]=ViÃ1NLÃaÇ \ ]bN V % N,ÇlÂ{] ViÂqNlÆnÇlÂ{] =VCÄ!NpÄMÇpÄ]N
V % N % Ç,)]=V % N Æ£Ç % ]=VCÄNLÃaÇLÃ]bN ViÂqN % ÇNÈ!] V ,`NlÆnÇ ,] =ViÃqN \ Ç 3{]N
V ,1N ,ÇLÈ]=V ,`N % ÇNÂ!]=VCÄN \ Ç \ ]bN VmÄN 3nÇ 3`] V Ã1NpÄMÇNÃ!] =V \ N Ã£Ç 3{]N
V \ NpÄHÇ \ ]=V 3N:ÄHÇ 3{]bN
¯l§np¥!¤K¢l®¥£²M°2¢l§n¤H l:§£H°\¡ap @¥£H¯£¾CH®e¥£®e¥£²¤K­L§£=¤d¯l®e¥£²K­kF¤_°e®E¯N®M¥3¦£ lH¯l=­¯N¢¯N§£¢m¯l NH¥£²h
·<¸¤_¥n¡¯N§£!¢C¯N lM¥£²H·<¸§n¤H¢
´¤_¸®e´zªn´.¢l®µ: \ Â£¹ 
rV¥¯l§£®\¢K­p¤M¢m¯l§£3°\¤H¢m¯¢m§n¤H lM¬·8:®¥£²*¯N§£&¢m´¤_°e°e:¢m¯:¬a®\¢
´*F¢C¯ fª£°e¥£p L¤_·£°e¯l¤d¯l¯N¤H­Yy
·'¤­pM¤H°®¯l®eH¥)2¤H°°/ÂQ_¯l§np ¢l§n¤H l:§£H°\¡ap L¢:¹z.d&fMp =¬£·8=­p¤Hªn¢m3¯N§£z°\¤H¢m¯¢l§n¤_ N
§n¤M¢:°:´*:¥F¯N¢®¥³¯l§£Àn L¢C¯K­kM°ª£´Q¥0¬F¯N§£®e¢¢N­L§£p´Q,®°e°ª8¢C¯N N¤_¯l:¢2¯l§£3­p¤M¢mK§£p NH¬{ M 
°\¤_ N²Hp  9¬<®E¯/Mª£°\¡·­pH´Q¦£ªa¯L¤d¯N®M¥n¤_°e°®¥q :¤H¢l®e·£°2¯lKÀn¥8¡,¯l§£®\¢-¢l§n¤_ NH¹ 2°\¢m:K§£p N
,K®e°e°-«Fªn¤_¥F¯l®S ¢lª£®¯N¤H·£°&¢l®µ::¢ M H98¹
   v v 
+Ä- ,§ª£°\¤_´.¿§n¤Hªn¡a§£ NH¬1.M¢N¢m:®¥,§£a¡aM¢l®4¤_¥n¡H:¥£¥£®S p  ¼ :·8: l NH¬H &(<; YEGz# TJ
E&(* &G #*jq')(bac"#EYjq &T< b# ;Y(*)TvT #&%')(* b# 	¿ » ¿K¿¬ 
 ¬VCÄ=ÆHÆ % ]¬aÈHÈuÂ£ÄM¹
+ Ã-8¹B¿M¦8: :¬ z¹ H¥£fd¤_¥'¤_¥n¡n¹ ¼ :·8: l NH¬ n')Gtac"#&%&'(* #'"3E(bacG[aDEY'R^#& Gt#i;
Teac"acT<'R #baS  º ªn¢m¯:¹8¹¿H´j·£®e¥n¤d¯NH N®e­:¢p¬ #¬VCÄ:ÆMÆ£Ä]¬@ÄHÄ \ uÄ<Ã_Ån¹
+ \ -j¹¿ª£ l L¤_¥s¤H¥n¡=*¹ .!¹ n¹ 2¤_¥ Kp=¢p¬(bacG[aDEY'R:#& Gt#ac" n')Gtac" #&%')(* # &®e¥
Á la­_¹ 2®e²H§F¯N§ » ¤_¥n®E¯NH·n¤¿H¥1 : l:¥n­k,H¥Wª£´Q: l®\­p¤H° » ¤d¯l§-¹¤H¥n¡'¿M´Q¦£ªa¯Oh
®e¥£²n¬4Ä=Æ , % ¬¦£¦0¹0Ä=ÂMÈuÄ:Â % ¹
+ 3)-!Ép®e°e®e¤H¥£²ª¤_¥n¡<.¤_®¯N¤_Q¿¤_n¬/(bacGtaDEY'R#& &GD#vac"  7 "k
§£®e L¡ ¼ §n¤_¥n²H§n¤H®
¿M¥1 p Np¥n­pH¥=¢m®e²H¥n¢:¬¿a¡a:¢*¤_¥8¡A/®¥£®¯l'²H:H´Qk¯N l®e:¢:¬ ¼ §n¤H¥£²H§n¤H®M®e¤H
kH¥£² ¥£®SfMp L¢m®¯CH¬ » ¤< Ä3u@Ä % ¬8Ä=ÆHÆHÆn¹
+ È-+¤)yHF¤U/®¯l®e¥n¤£¬d3:¥£¥£k¯N§Kªn¢N¢m:°°F¤_¥n¡Mp¥£¥n®  :  ¼ :·8: l NH¬@Teac"acT<'RqE&(bacGtaDEY')R
#& &G=;'3E&RS'#Y# =;? &"?#&%&'(* #¬ K¯N®° ¹ » ¤_¯l§0¹e¬a¯l¤H¦£¦:¤_ =¹
Ä3
+ Â-.M¢N¢m:®¥,§£a¡aM¢l®i¬ MM¢l)Á2®ep¦£ Nµp`y¤H¥n¡ p® ¼ ¤) ¤fF®Sh ¤_®e¥£® ¬   YE(F G  jq')(bac"
ac"Te1R~G[a^RS  &R'"^EYTv}q')(bGtT< &"G  F )(F}# 1rV¥1 M l´¤d¯N®M¥j¤H¥n¡jÁ l®gfd¤H­pH¬<:¡£¢
¿SÉda¡³¤H¥n¡ ,¤<¢mM¥0¬      ¼ ¦n l®e¥£²H: Oh p N°\¤_²n¬Ép N°®e¥0¬7 #" 
 ¬ VmÄ:ÆHÆ % ]k¬\ Â ,u \ , % ¹
+ ,- ¹ ¼ ¹ » ¤_§n´*a¡a®\¤_¥0¬ &¹¤H¢lp L¤H¢l ¤_¥n¡ » ¹@¤yHp =¬e 	z"ac"<#& &GD#ac"  &(bG  
EYRg1(bac")#_; )(F'F}qj`#2')"wRS'G[ac" (* YEG '")RS #  ®\¢l­p lp¯l » ¤d¯l§-¹¬+7
 7
 

VmÄ:ÆHÆ ,)]k¬3ÈaÄu3MÂMÅ£¹
+ % -8¹	p°\¡a: :¬ (bacG[aDEY'RH#& &GD#Wac" 'G[ac"#%&'(F b# ,¿ ¼ r   ®Sf@¹ » ¤_¯l§0¹2¤H¥n¡
¼ ¯L¤d¯L¢p¬qp¢l°p¯m¯l: :¬" 
 ¬VCÄ=Æ ,,]¹
+ Æ-Mp¥£¥n®  :  ¼ p·p N N ¤_¥8¡ º ¥£¥£½Á)p¥1 M°e¡ ¼ ¯N l:k¯=¬  Gt(F"{BY w#& YE1(* Y_#& YE&(* G
#*jq')(bac"3#&EFj T< #L¬ K¯l®e° ¹ » ¤d¯N§0¹e¬)_V Ã_ÅMÅHÅ!]k¬4Ä3 ,uÄ=Â \ ¹
+Ä:Å- ,ªn¢m¯N¤fªn¢ 8¹ ¼ ®e´Q´QH¥n¢:¬V :¡]k¬  "Go &T5}(F'(/(F}^Go)RS   .^jq  E&aD "^EY :;9"D;(bT<'G[aD"9b"Go (bacG d¬qr    Á2 N:¢N¢p¬aÁ®e¢N­p¤_¯N¤<
¤<H¬` 8¬0Ä:ÆMÆ£ÄH¹
+ÄHÄ-!É,¹ ¼ ´Qk¯N¤H¥£®eªqy@¬ " Gpjq $Teac"acT<'RE(bacG[aDEY'R8#& G=;_'n')Gtac" #&%')(* ¯l®e°i¹
» ¤_¯l§0¹e¬ 7
0¬nVmÄ:Æ ,dÆ!]k¬aÆ ,u@Ä:ÅMÅ£¹
+Ä=Ã-j¹ !¹ ¼ ¯l®e¥n¢mM¥ ¤H¥n¡w*¹ .!¹ n¹ 2¤_¥Kp=¢p¬  T< WRS'( ! E&(bacG[aDEF')R #& Gt# K¿H¥n²H =¹
ª£´Qp =¹¬ #-¬ VCÄ:Æ % Ã!]¬338Äbu3È_Ân¹
Ä=È
